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Top ten marine fish species in descending order of US recreational 
catch by weight, and comparison of recreational vs. commercial 
catch (NMFS)

2002 U.S. Recreational Landings (NMFS)

King Mackerel

• 6,769,000 pounds 

(3,043,000 pounds from the Gulf)

• 690,000 fish
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2002 U.S. Commercial Landings (NMFS)

King Mackerel

• 4,471,000 pounds   

(2,179,000 pounds from the Gulf)

• $6,291,000 in value
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Differences in King Mackerel advisories 
among the five Gulf of Mexico States:

• RfD 

• Age defined as a child 

• Advised rates of fish consumption by fish size 
and Hg concentration categories

• Fish size ranges for categories of fish 
consumption limitation

• Gulf-wide advisory based on fish size?
Requires a consistent mercury concentration - fish size 
relationship
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Florida Gulf and Atlantic King Mackerel, Fish Size vs. Mercury

400 600 800 1000 1200 1400 1600
LENGTH MM

0

1

2

3

4

5

H
g 

pp
m

Other
Florida

STATE

King Mackerel Size vs. Hg, Florida Data1 and Other Gulf States Data

1Includes Atlantic sites
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King Mackerel Size vs. Hg Concentration for All Gulf of Mexico States

Data pairs represent mean mercury concentration for King 
Mackerel for 25mm fork length size classes.

King Mackerel Hg as a Function of Fork Length Class.  
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*Below ca. 1000 mm, the fork length - mercury 
concentration relationship appears identical for fish from 
Texas and the other Gulf States.

* Above ca. 1000 mm, for Texas King Mackerel the slope of 
the fork length - mercury concentration relationship  
diverges from that for fish from the other Gulf States.   

Results of a paired t-test indicate:

*For size classes < 950 mm (i.e., fish 950 – 974 mm in fork length), 
the mean mercury concentration difference between fish from 
Texas and those from other Gulf States is statistically insignificant:
–0.041 mg/kg,  p = 0.3067

*For size classes > 950 mm, the mean mercury concentration 
difference between fish from Texas and those from other Gulf 
States is statistically significant : –0.730 mg/kg,  p = 0.0002 
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*Note that for the fish size class at which the King Mackerel 
fork length – mercury concentration relationship diverges 
between Texas and the other Gulf States, the mercury 
concentration is ca. 1 mg/kg, and above the concentration for 
which fish consumption would be recommended. 

*As such, there is scope for a for a Gulf-wide King Mackerel 
consumption advisory for fish < 975 mm (38.4 inches) in fork 
length and < 1 mg/kg in mercury concentration.
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Plot of mercury concentrations vs. fork length for King Mackerel
collected in the Gulf of Mexico by the five Gulf States, for all fish with 
fork length less than 975 mm.  Blue dotted lines show the upper and 
lower 95% confidence limits.
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Monthly Fish Consumption Limits for Methylmercury (USEPA)

Fish meals/month for Fish Hg ppm Hg in King Mackerel

16 > 0.03–0.06
12 > 0.06–0.08
8 > 0.08–0.12
4 > 0.12–0.24    Gulf range 0.2-4.5 ppm
3 > 0.24–0.32     
2 > 0.32–0.48
1 > 0.48–0.97   FDA mean 0.73 ppm
0.5 > 0.97–1.9
None (<0.5) > 1.9

*Adult body weight = 70 kg
*Average fish meal size =  8 oz. fresh weight
*USEPA’s RfD for MeHg, 0.1 microgram/kg-body weight per day 

Calculated King Mackerel fork lengths for specified meal frequencies and 
corresponding fish mercury concentration ranges
Fish meals/month Fish Tissue Hg 

(ppm)
Fork Length 

(inches) – best fit 
model

Fork Length 
(inches) – 97.5% 

CL

1 meal/month > 0.48–0.97 30.7 – 40.1 19.7 – 27.4

2 meals/month > 0.32–0.48 25.4 – 30.7 15.3 – 19.7

3 meals/month > 0.24–0.32 21.6 – 25.4 12.1 – 15.3

4 meals/month > 0.12–0.24 12.4 – 21.6 4.5 – 12.1

0.0

0.5

1.0

1.5

2.0

2.5

3.0

400 500 600 700 800 900 1000

Ti
ss

ue
 H

g 
(m

g/
kg

)

Fork Length (mm)

95% UCL

95% LCL
0.0

0.5

1.0

1.5

2.0

2.5

3.0

400 500 600 700 800 900 1000



13

American Heart Association Scientific Statement

Fish Consumption, Fish Oil, Omega-3 Fatty Acids, and Cardiovascular Disease. 
Penny M. Kris-Etherton, PhD, RD; William S. Harris, PhD; Lawrence J. Appel, MD, MPH;  for 
the Nutrition Committee.

SUMMARY

Omega-3 fatty acids have been shown in epidemiological…trials to reduce the 
incidence of CVD….  Evidence…suggests that EPA+DHA supplementation 
ranging from 0.5 to 1.8 g/d significantly reduces…cardiac… mortality…. 

Collectively, these data are supportive of the recommendation made by the AHA
Dietary Guidelines to include at least two servings of fish per week (particularly 
fatty fish)….

The fish recommendation must be balanced with concerns about environmental 
pollutants, in particular PCB and methylmercury….

Advisory options
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Calculated King Mackerel fork lengths for specified fish mercury levels

Fish meals/month Fish Tissue Hg 
(ppm)

Fork Length 
(inches) – Best fit 

model

Fork Length 
(inches) – Model 

97.5% CL
1 meal/month > 0.48–0.97 30.7 – 40.1 19.7 – 27.4

2 meals/month > 0.32–0.48 25.4 – 30.7 15.3 – 19.7

3 meals/month > 0.24–0.32 21.6 – 25.4 12.1 – 15.3

4 meals/month > 0.12–0.24 12.4 – 21.6 4.5 – 12.1

24 inches is legal minimum King Mackerel size
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Based on the similarity of the fish size – mercury 
concentration relationships across the Gulf of Mexico, 
there is scope for a Gulf-wide advisory for King 
Mackerel that is tied to fish size. 

However, Gulf of Mexico King Mackerel mercury 
concentrations are too high relative to the MeHg 
reference dose to advocate its use as a routine dietary 
component in a “heart-healthy diet”.

QUESTIONS?
Options for a Gulf States’ Mercury Advisory for King Mackerel

Donald M. Axelrad1,  Curtis D. Pollman2, 

George E. Henderson3 and  Frederick Kopfler4

1Florida Department of Environmental Protection,  Tel.  850-245-8306
2Tetra Tech Inc.
3Florida Fish and Wildlife Conservation Commission
4USEPA Region 4 Gulf of Mexico Program Office
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Extra slides follow –

I do not plan to use these extras!
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Circulation. 2002;106:2747

Fish Consumption, Fish Oil, Omega-3 Fatty Acids, and Cardiovascular 
Disease

Penny M. Kris-Etherton, PhD, RD, et. al

Evidence…suggests that EPA+DHA supplementation ranging from 0.5 to 
1.8 g/d significantly reduces subsequent cardiac and all-cause mortality…. 

Target: 0.5 to 1.8 gram/day EPA+DHA

King Mackerel has 2.2 gram EPA+DHA per 100 gram of fish = 0.623 gram 
EPA+DHA per oz. of fish  (Charles Santerre, pers. comm.)

For 0.5 gram/day EPA+DHA:   One must consume 36 oz./month (over 4 
eight oz. meals) of King Mackerel 

For 1.8 gram/day EPA+DHA:   One must consume 129 oz./month (over 16 
eight oz. meals) of King Mackerel
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Plot of mercury concentrations vs. fork length for King Mackerel
collected in the Gulf of Mexico by the five Gulf States, for all fish with 
fork length less than 975 mm.  Blue dotted lines show the upper and 
lower 95% confidence limits.
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*This was verified by conducting a paired t-test; results indicate:

*Below size class 950 mm (i.e., fish 950 – 974 mm in fork length), 
there is no significant difference in the King Mackerel fork 
length – mercury concentration relationship between Texas and 
the other Gulf States.

*Above size class 950 mm, Texas King Mackerel do show 
systematically lower mercury concentrations than fish from the 
other Gulf States.
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Family Scombridae – Mackerels and Tunas

Geographical Distribution: Western Atlantic from 
Massachusetts to Rio de Janeiro, Brazil.

Interest to Fisheries: King mackerel is an important species 
for recreational and commercial fisheries throughout its range.

Size: Maximum size is 173 cm fork length and 45 kg weight.

Food: Food consists primarily of fishes with smaller quantities 
of penaeid shrimps and squids.
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